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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

This invention relates to binoculars for enlargedly 
observing distant objects of observation therethrough, 
and in particular to improvements in the lens body of bin- 
oculars through which objects of observation can be ob- 
served with the lens body held in hands. 

Related Background Art 

Binoculars of this kind, as shown in Figure 5 of the 
accompanying drawings, are widely known, as for exam- 
ple from a variety of textbooks on optics, like Berg- 
mann-Schafer: "Lehrbuch der Experimentatphysik 1 , vol. 
3 Optik, Berlin - New York 1 978, p. 1 50 and 1 51 . Such a 
pair of binoculars is comprised of right and left lens bar- 
rels 11a and 11b being provided with a pair of right and 
left eyepieces and a pair of right and left objective lenses, 
support arms 12a-12d integrally provided on respective 
ones of said lens barrels 1 1 a and 1 1 b, and a shaft 1 3 for 
rotatably and movabty connecting said lens barrels 11a 
and 11b together through the arms 12a-12d. Also, as 
shown, a focusing knob 1 4 is journalled to one end of the 
shaft 13 which is located on the eyepiece side. 

Within the right and left lens barrels 1 1 a and 1 1 b, as 
shown in Figure 6 of the accompanying drawings, each 
two prisms 16a, 17a and 16b, 17b orthogonal to each 
other are provided so that the erect image of an object 
can be observed through the eyepieces 15a and 15b, 
and the images of the object of observation formed by 
the objective lenses 18a and 18b shown in Figure 5 are 
projected toward the eyepieces 15a and 15b by the left 
prisms 16a, 17a and the right prisms 16b, 17b. 

When the observer makes observation while holding 
the right and left lens barrels 11a and 11b in his hands, 
a portion of the focusing knob 14 is located on the upper 
portion of the lens barrel 11a as shown in Figure 7 of the 
accompanying drawings, and focus adjustment is ac- 
complished by rotating the focusing knob 1 4 by the index 
finger of one hand as shown in Figure 8 of the accom- 
panying drawings. 

When the observer brings the binoculars construct- 
ed as described above close to his eyes by grasping the 
right and left lens barrels 11a and 11b in his hands and 
bending his arms, as shown in Figure 9, a straight line A 
passing through the base articulation regions of the fin- 
gers of the hands grasping the right and left lens barrels 
11a and 11b is downwardly inclined. Also, the lens bar- 
rels are held so that the upper surfaces B thereof may 
be along the line A and therefore, the collimation axes of 
the binoculars substantially parallel to the upper surfaces 
B (the optic axes of the objective lenses) are downwardly 
inclined. 

To shift the direction of observation of the object (the 



2 

collimation axes) from the oblique direction shown in Fig- 
ure 9 to the horizontal direction, the observer must raise 
his arm by an angle a from a broken line position to a 
solid line position as shown in Figure 10 of the accom- 

5 panying drawings, and further twist his wrist by an angle 
p toward this side, and the support of the binoculars is 
not stable. Moreover, if the observer continues to ob- 
serve the object of observation while keeping his wrist 
thus twisted, a burden is exerted on the twisted wrist to 

10 fatigue the observer, and this has led to the disadvantage 
that observation becomes difficult. Also, when the ob- 
server takes the binoculars out of the containing case 
and observes the horizontal direction from first, he must 
raise his arms greatly and twist his wrists toward this 

is side, and this has led to the disadvantage that motion is 
complicated and takes much time from after he takes out 
the binoculars until he assumes the posture shown in 
Figure 10. 

20 SUMMARY OF THE INVENTION 

Accordingly, the present invention has been made 
in view of these problems and an object thereof is to over- 
come the above-noted disadvantages peculiar to the pri- 

25 or-art binoculars and to provide binoculars which does 
not require time even if the observer assumes the pos- 
ture of observing along the horizontal direction and which 
does not fatigue the observer and which can be stably 
supported for a long time. 

30 To achieve the above object, the binoculars accord- 
ing to the present invention are provided with the fea- 
tures as recited in claim 1 . 

In the binoculars according to the present invention 
constructed as described above, the cylindrical portions 

35 of the right and left lens barrels are formed into a shape 
obliquely lowered toward the objective side and there- 
fore, the observer can easily observe the horizontal di- 
rection simply by bending his arms, without twisting his 
wrists in a direction toward his face. 

40 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view of prism binoculars 
according to an embodiment of the present invention. 
45 Figure 2 is a side view of the lens barrel of the bin- 
oculars shown in Figure 1 . 

Figure 3 is a rear view of the eyepiece side showing 
a state in which the binoculars of Figure 1 is held in both 
hands. 

so Figure 4 is an illustration showing a state in which 
the binoculars of Figure 1 is supported at the level of the 
observer's eyes. 

Figure 5 is a perspective view of binoculars accord- 
ing to the prior art. 
55 Figure 6 is a rear view of the eyepiece side of the 
binoculars shown in Figure 5. 

Figure 7 is a side view of the binoculars of Figure 5. 
Figure 8 is a rear view of the eyepiece side showing 
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a state in which the prior-art binoculars shown in Figure 
5 is held in both hands. 

Figure 9 is an illustration showing a state in which 
the prior-art binoculars shown in Figure 5 has been 
moved to the level of the observer's eyes with the ob- 
server's arms bent. 

Figure 10 is an illustration showing a state in which 
the prior-art binoculars supported in the state shown in 
Figure 9 is held in the observation position in the hori- 
zontal direction, 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

An embodiment of the present invention will herein- 
after be described in detail with reference to the accom- 
panying drawings. 

Figure 1 is a perspective view of center focus type 
prism binocutars according to an embodiment of the 
present invention, and Figure 2 is a side view of the lens 
barrel portion thereof. 

In the right and left lens barrels 1 a and 1 b of the bin- 
oculars shown in Figure 1 , the cylindrical portions of the 
lens barrels 1 a and 1 b from the objective side end portion 
to the vicinity of the eyepiece side end portion are formed 
into the shape of inclined cylinders obliquely lowered to- 
ward the left objective side relative to an optical axis 
which will be described later. Within the lens barrel 1a, 
an eyepiece 2a and an objective lens 3a are disposed 
on the eyepiece side and the objective side in such a 
manner that the optic axes ^ and € 2 of the eyepiece and 
the objective lens, respectively, are located along the 
horizontal direction, and within the cylindrical portion, re- 
flecting prisms 4a and 5a are disposed to erect the in- 
verted image of an object of observation obtained by the 
objective lens 3a and project it toward the eyepiece 2a. 
This lens barrel 1 a is the right lens barrel in Figure 1 , and 
within the left lens barrel 1b bisymmetrical with the lens 
barrel 1 a, optical systems 2b-5b are disposed Asymmet- 
rically with the optical systems 2a-5a as in the construc- 
tion shown in Figure 2. 

Support members 6a and 6b are secured to the right 
and left lens barrels 1a and 1b, respectively, as shown 
in Figure 1 , and the lens barrels 1a and 1b are rotatably 
connected together by a shaft 7 through the support 
members 6a and 6b. The shaft 7 is installed along and 
in parallelism to the directions of the optic axes € n -€ 4 of 
the eyepieces 2a, ~2b and the objective lenses 3a, 3b. 
When the right and left lens barrels 1a and 1b are rota- 
tive ly moved about the shaft 7 with their respective sup- 
port members 6a and 6b, the optic axes -£ 4 move with 
the lenses while keeping their parallelism to the axial di- 
rection of the shaft 7 and the distance between the optic 
axes € 1 and 1 2 of the right and left eyepieces (the eye 
spacing) is adjusted because the intervals between the 
shaft 7 and the respective optic axes are constant. A fo- 
cusing knob 8 is journalled to one end of the shaft 7 which 
is located on the eyepiece side, and this focusing knob 



8, together with the shaft 7, is located below a plane X 
containing the optic axes £ ^ and € 2 of the pair of eye- 
pieces 2a and 2b shown in Figure 3. Also, within the sup- 
port members 6a and 6b, there are disposed transmis- 
s sion mechanisms (not shown, for sliding the objective 
lenses 3a and 3b within the lens barrels 1a and 1 b along 
the directions of the optic axes € 2 and t 4 in response to 
the rotative operation of the focusing knob 8. 

Figure 4 shows a posture at which the observer is 
observing in the horizontal direction while holding in both 
hands the cylindrical portions of the lens barrels 1a and 
1 b formed obliquely with respect to the optic axes (€ 1 -€ 4 ) 
as previously described. Since the shaft 7 and the focus- 
ing knob 8 are disposed below the plane X containing 
the optic axes and| 3 of the eyepieces 2a and 2b, re- 
spectively, shown in Figure 3, the thumbs of both hands 
grasping the cylindrical portions of the lens barrels 1a 
and 1 b as shown in Figure 4 can be brought into contact 
with the focusing knob 8 shown in Figure 3 along the out- 
er peripheral surfaces of the lower portions of the cylin- 
drical portions which are adjacent to the eyepiece side 
and thus, even an observer having small hands can bring 
his thumbs into contact with the focusing knob 8 while 
grasping the cylindrical portions of the lens barrels 1a 
and 1b in his both hands. 

Also, as shown in Figure 4, a straight line A passing 
through the base articulation regions of the fingers of the 
both hands grasping the cylindrical portions of the lens 
barrels 1a and 1b, together with the upper inclined sur- 
faces B of the cylindrical portions, is forwardly obliquely 
lowered. Thus, the observer can easily hold the binocu- 
lars in the observation position without raising his arms 
greatly and further twisting his wrists toward this side to 
position the straight line A along the horizontal driection 
as in the prior-art binoculars. 

As described above, according to the present inven- 
tion, the cylindrical portions of the lens barrels from the 
vicinity of the eyepiece portion to the objective side end 
portion are formed into the shape of inclined cylindrical 
portions obliquely lowered toward and along the object 
of observation and therefore, together with the upper in- 
clined surfaces of the cylindrical portions, the straight 
lines passing through the base articulation regions of the 
fingers of both hands grasping the lens barrels are ob- 
liquely lowered as previously described, and the observ- 
er can observe in the horizontal direction while keeping 
such state. Therefore, the observer can save trouble 
without raising his arms greatly and twisting his wrists 
toward this side to position the aforementioned straight 
lines in the horizontal direction as in the prior art. Further, 
because the necessity of twisting the wrists toward this 
side is eliminated as previously described, the observer 
will not feel fatigued even if he continues to observe the 
image of a distant object of observation through the eye- 
pieces while keeping the observation posture. 

In the prior-art binoculars as shown in Figure 5, there 
is the problem that when the observer grasps the right 
and left lens barrels 11a and 11b in his both hands and 
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effects the adjustment of focus, his index fingers will not 
reach the focusing knob 14 if his hands are small, and 
to solve this problem, the observer will have to shift at 
least one of his hands to the upper portion of the lens 
barrel 11a or 11b shown in Figure 8 and bring the index 
finger of that hand into contact with the focusing knob 
1 4, and if the observer shifts one of his hands to the up- 
per portion of one lens barrel, it will become difficult to 
grasp the lens barrel. This has led to the disadvantage 
that the operation of focus adjustment is cumbersome to 
an observer having small hands and the operability be- 
comes poor. However, if as in the embodiment of the 
present invention, the focusing knob is disposed below 
the plane containing the optic axes of the respective eye- 
pieces, even an observer having small hands can bring 
the thumbs of his hands grasping the lens barrels into 
contact with the focusing knob, and the observer can 
easily rotatively operate the knob by his thumbs while 
grasping the lens barrels. 



Claims 

1 . Binoculars to be supported by an observer's hands 
and through which the image of an object of obser- 
vation can be enlargedly observed, including: 

a pair of right and left observation optical sys- 
tems each having an objective lens (3a; 3b), an 
eyepiece (2a; 2b) disposed so that the optical 
axis (€ 1 ;€ 3 ) thereof is parallel to the optical axis 
(€ 2 ;€ 4 ) of the respective objective lens (3a; 3b) 
and enabling the image of said object of obser- 
vation to be enlargedly observed therethrough, 
and reflecting optical means (4a, 5a; 4b, 5b) for 
directing the image of the object of observation 
formed by said objective lens (3a; 3b) to said 
respective eyepiece (2a; 2b), wherein the opti- 
cal axes (€, ; € 3 ) of said eyepieces (2a; 2b) are 
disposed in a plane different from the plane con- 
taining the optical axes (€ 2 ; € 4 ) of said objective 
lenses (3a; 3b), 

a pair of lens barrels (1a; 1 b) being mirrorsym- 
metrical with respect to a symmetry plane be- 
tween them and holding the respective obser- 
vation optical systems therein; 

lens barrel connecting means including a shaft 
(7) provided between said pair of lens barrels 
(1a; 1b) and in parallelism to the optical axes 
(^2^4) of said objective lenses (3a; 3b) and con- 
necting said pair of lens barrels (1 a; 1 b) together 
for rotational displacement about said shaft (7) 
so that the optical axes (t y ;€ 3 ) of said right and 
left eyepieces (2a; 2b) are arranged to move in 
parallel to each other, 
characterized in that, 



said lens barrels (1 a; 1 b) from the objective lens 
side end portion to the vicinity of the eyepiece 
side end portion are of cylindrical shape having 
their axes inclined with respect to the optical 
s axes of the eyepieces and of the objective lens- 

es. 

2. Binoculars according to claim 1, wherein said 
reflecting optical means is an erect prism for erecting 
10 the image of the object of observation formed by said 
objective lens (3a; 3b), said erect prism being com- 
prised of at least two rectangular prisms (4a, 5a; 4b, 
5b). 

is 3. Binoculars according to claim 1 or 2, further includ- 
ing a focusing knob (8) for focus adjustment rotata- 
bly supported on the eyepiece side of said shaft (7) 
to move said objective lenses (3a; 3b) in the direc- 
tion of the optical axes (€ 2 ; € 4 ) thereof, with said 

20 focusing knob (8) being provided such that it lies, 
during normal use of the binoculars, belowthe plane 
containing the optical axes (€-,; € 3 ) of said eye- 
pieces. 

25 

Patentanspruche 

1. Fernglas, welches von Handen eines Betrachters 
gehatten wird, und durch das das Bild eines Betrach- 
30 tungs-Objekts vergroGert gesehen werden kann, 
umfassend: 

ein Paar aus einem rechten und einem linken 
optischen Betrachtungssystem mit jeweils einer 

35 Objektivlinse (3a; 3b), einem Okular (2a; 2b), 

welches derart angeordnet ist, daB seine opti- 
sche Achse (l n , l 3 ) parallel zu der optischen Ach- 
se (l 2 ; l 4 ) der zugehorigen Objektivlinse (3a; 3b) 
verlauft, und welches eine Betrachtung des Be- 

40 trachtungs-Objektes durch das System hin- 

durch in vergroBertem MaBstab erlaubt, und mit 
jeweils einer reflektierenden optischen Einrich- 
tung (4a, 5a; 4b, 5b) zum Lenken des von der 
Objektivlinse (3a; 3b) gebildeten Bildes des Be- 

45 trachtungs-Objekts auf das jeweilige Okular 

(2a; 2b), wobei die optischen Achsen (^ ; l 3 ) der 
Okulare (2a; 2b) in einer Ebene angeordnet 
sind, die verschieden ist von der Ebene, welche 
die optischen Achse (l 2 ; l 4 ) der Objektivlinsen 

so (3a; 3b) enthalt, 

ein Paar Linsenfassungen (1 a; 1 b), die spiegel- 
symmetrisch zu einer zwischen ihnen liegenden 
Symmetrieebene angeordnet sind und die je- 
ss weiligen optischen Betrachtungssysteme in 
sich aufnehmen; 

eine Linsenfassungs-Verbindungseinrichtung 
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mit einer Welle (7), die zwischen dem Paar von 
Linsenfassungen (1a; 1b) und parallel zu den 
optischen Achsen (l 2 ; ! 4 ) der Objektivlinsen (3a; 
3b) verlauft und das Paar von Linsenfassungen 
(1a; 1b) miteinander verdrehbar um die Welle 
(7) verbindet, so daB die optischen Achsen (^ ; 
l 3 ) des rechten und des linken Okulars (2a; 2b) 
derart angeordnet sind, daB sie sich parallel zu- 
einander bewegen, 
dadurch gekennzeichnet, daB 
die Linsenfassung (1a; 1b) von dem objektivlin- 
senseitigen Endabschnitt zu der Nahe des oku- 
larseitigen Endabschnitts zylindrische Form ha- 
ben, wobei ihre Achsen bezuglich der optischen 
Achsen der Okulare und der Objektivlinsen ge- 
neigt sind. 

2. Fernglas nach Anspruch 1, bei dem die reflektie- 
rende optische Einrichtung ein Aufricht-Prisma ist, 
um das von derObjektivlinse (3a; 3b) gebildete Bild 
des Betrachtungs-Objekts aufzurichten, wobei das 
Aufricht-Prisma aus mindestens zwei rechtwinkli- 
gen Prismen (4a, 5a; 4b, 5b) besteht. 

3. Fernglas nach Anspruch 1 oder 2, gekennzeichnet 
durch einen zur Scharfeinstellung vorgesehenen 
Einstellknopf (8), der drehbar auf der Okularseite 
der Welle (7) gelagert ist, um die Objektivlinsen (3a, 
3b) in der Richtung ihrer optischen Achsen (l 2 ; l 4 ) zu 
bewegen, wobei der Einstellknopf (1) derart vorge- 
sehen ist, daB er beim normalen Gebrauch des 
Fernglases unterhalb der Ebene liegt, welche die 
optischen Achsen (l^ l 3 ) der Okulare enthalt. 



Revendications 

1 . Jumelles destinies a etre supporters par des mains 
d'un observateur et a travers lesquelles I'image d'un 
objet d'observation peut etre observed de maniere 
agrandie, incluant: 
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une paire de tubes d'objectif (1a ; 1b) 6tant en 
sym6trie de miroir par rapport a un plan de sy- 
mStrie entre eux et maintenant les systemes op- 
tiques d'observation respectifs a I'interieur ; 

des moyens de liaison de tubes d'objectif in- 
cluant une tige (7) prSvue entre ladite paire de 
tubes d'objectif (1a ; 1b) et parallelement aux 
axes optiques (l 2 ; l 4 ) desdites lentil les d'objectif 
(3a ; 3b) et reliant ladite paire de tubes d'objectif 
(1a ; 1b) ensemble pour un defacement rotatif 
autour de ladite tige (7) de telle sorte que les 
axes optiques (Ij ; l 3 ) desdits oculaires droit et 
gauche (2a ; 2b) sont agences pour bouger pa- 
rallelement I'un a I'autre, 
caracteriseds en ce que, 
lesdits tubes d'objectif (1a ; 1b) depuis la partie 
cfextremite cote* lentille d'objectif vers la proxi- 
mity de la partie d'extremite" c6X6 oculaire sont 
de forme cylindrique ayant leurs axes inclines 
par rapport aux axes optiques des oculaires et 
des lentilles d'objectif. 

Jumelles selon la revendication 1, dans lesquelles 
lesdits moyens optiques r6fledhissants sont un 
prisme droit pour redresser I'image de I'objet 
d'observation form6 par ladite lentille d'objectif (3a ; 
3b), ledit prisme droit comprenant au moins deux 
prismes rectangulaires (4a, 5a ; 4b, 5b). 

Jumelles selon la revendication 1 ou 2, comprenant 
en outre un bouton de mise au point (8) pour un ajus- 
tement de mise au point supporte de maniere rota- 
tive sur le cote d'oculaire de ladite tige (7) pour 
d6placer lesdites lentilles d'objectif (3a ; 3b) dans la 
direction des axes optiques (l 2 ; l 4 ) de celle-ci, ledit 
bouton de mise au point (8) etant pr6vu de telle sorte 
qu'il sort disposed pendant ''utilisation normale des 
jumelles, au-dessous du plan contenant les axes 
optiques (^ ; l 3 ) desdits oculaires. 



une paire de systemes optiques d'observation 
droit et gauche, chacun ayant une lentille d'ob- 
jectif (3a ; 3b), un oculaire (2a ; 2b) dispose de 
telle sorte que I'axe optique (l t ; l 3 ) de celui-ci 
est parallele a I'axe optique (l 2 ; l 4 ) de la lentille 
d'objectif respective (3a ; 3b) et permettant a 
I'image dud it objet d'observation d'etre obser- 
ved de maniere agrandie au travers, et des 
moyens optiques nSflechissants (4a, 5a ; 4b, 5b) 
pour diriger I'image de I'objet d'observation for- 
med par ladite lentille d'objectif (3a ; 3b) vers le- 
dit oculaire respectif (2a ; 2b), dans lequel les 
axes optiques (l-| ; l 3 ) desdits oculaires (2a ; 2b) 
sont disposed dans un plan different du plan 
contenant les axes optiques (l 2 ; l 4 ) desdites 
lentilles d'objectif (3a ; 3b), 
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